Iron content and degree of lipid peroxidation in liver mitochondria isolated from iron-loaded rats.
1. The content of non-heme iron and the degree of lipid peroxidation were measured in liver mitochondria isolated from rats injected with either Jectofer (an iron-sorbitol-citric acid complex) or iron-nitrilotriacetate. 2. The sedimentation profiles of the mitochondria from controls and iron-treated rats, as revealed by analytical differential centrifugation, indicated single population of mitochondria with -S4,B values of 13 200 +/- 560 S and 14 200 +/- 590 S for controls and iron-loaded animals, respectively. In contrast, the sedimentation profiles of the acid phosphatase activity and the non-heme iron revealed marked polydispersities with at least three populations of particles for both controls and iron-loaded animals. 3. The mitochondria and iron-rich lysosomes were separated by density-gradient centrifugation in an isotonic medium of Percoll and sucrose. With this technique, the amount of non-heme iron in a mitochondrial fraction obtained by differential centrifugation decreased from 69 +/- 28 nmol/mg protein to 5.6 +/- 1.1 nmol/mg protein and from 19.3 +/- 5.6 nmol/mg protein to 3.3 +/- 0.6 nmol/mg protein for Jectofer and iron-nitrilotriacetate injected rats, respectively. For control rats the amount of mitochondrial non-heme iron was about 2.7 nmol/mg protein both before and following density gradient centrifugation. The extra amount of non-heme iron still present in the purified mitochondrial fraction from iron-loaded rats, as compared to controls, was further characterized by the reactivity towards bathophenanthroline sulfonate. The results suggest that the extra iron was due to a small amount of either ferritin or hemosiderin still contaminating the mitochondrial fraction. The amount of mitochondrial heme iron was the same in iron-loaded rats and controls. 4. The degree of lipid peroxidation in the mitochondria was estimated from the amount of malondialdehyde. The thiobarbituric acid method used for the quantitation of malondialdehyde was modified so that it was insensitive to variable amounts of iron present in the samples. No difference in the degree of lipid peroxidation was observed between the mitochondria from iron-loaded rats and controls. 5. In contrast to recent proposals (Hanstein, W.G., et al. (1981) Biochim. Biophys. Acta 678, 293-299), the present study showed that the amounts of non-heme iron and the degrees of lipid peroxidation are the same in mitochondria isolated from iron-loaded and control animals.